ABSTRACT
INTRODUCTION
Knowledge about the ecology, genetics and botany as well as research on medical, cosmetic and agronomical applications of plants has widely grown (Abadie et al., 2005) . Although Brazil has an estimated diversity of fifty thousand species, only a small percentage of all the native plants with pharmacological have properly been studied (Mossi, 2003) . The biological diversity which represents wide range of scientific, economic and cultural possibilities depends on the knowledge for management and conservation of natural resources. According to the surveys by Battistelli et al. (2001) , Paraná State has a great amount of forest genetic resources, showing natural species with medical properties. This region presents diverse climates due to different altitudes and contributes to the presence of different types of forest formations in this state (Torezan, 2002) . Because of the indiscriminate consumption of the plants with medical properties in developing countries and fragmentation of natural ecosystems it is estimated that only 5% of these plants might be studied before they become extinct (Mossi, 2003) . Plants with medicinal properties offer great possibilities of attaining prototype molecules due to the diversity of compounds present in these plants. The interest of the medical community in the usage of the plants for therapeutic purposes is growing as long as their biological activities, efficiency and safety are scientifically proved (Noldin et al., 2003) . Environmental heterogeneities can modify the distribution of genetic variability within or among populations of the same species resulting in genetic differentiation over relatively small geographic distances (Linhart et al., 1981) . According to Lowe et al. (2005) , fragmentation in neotropical tree species can provoke an increase in disease and infestation by pest and also the establishment of deleterious alleles over shortperiods of time. In long-term, it is expected that this loss of genetic variation would greatly reduce the ability of plant populations to positively respond to different selective pressures. Successful management strategies and the preservation of forest tree species is thus dependent on an accurate assessment of their genetic diversity to address the questions regarding the genetic relationships among individuals as well as the levels and structures of their genetic variation. The knowledge of a particular population genetic structure also provides a historical perspective of the evolutionary changes that characterize a species and allows researchers to more accurately predict how populations of plants will respond to future events of both natural and artificial origin (Wallace, 2002) . The advent of molecular biology techniques involving PCR (Polymerase Chain Reaction) allowed a direct access to the genetic variability contained in the genome of different types of organisms, which made possible to infer the genetic variability within and among the populations of plants. Among the most utilized technique, RAPD (Random Amplified Polymorphic DNA) is a relatively easy and affordable technique and may be employed to any plant species without the necessity of previous knowledge of its genome (Ferreira and Grattapaglia, 1996) . An adjustment on the experiments, as well on the statistic analysis guarantees the efficiency of RAPD based markers as source of information for genetic studies in natural populations. A native of mixed ombrophile forests in Brazil, Maytenus aquifolium (Martius), is an outcrossing shrub that belongs to the Celesteraceae family, grows over six meters in height with a zoochoric dispersion (Perecin, 2000; Scheffer, 2001) . It has a wide distribution on the center-western region of Paraná State. Its medicinal potential and scientifically proven efficiency in treating ulcers and gastritis (Mossi, 2003) , stimulates indiscriminate usage threatening the survival of this species in its natural habitat (Consema, 2002) . The objective of this study was to access the genetic variability of natural populations of Maytenus aquifolium from Monte Alegre farm, Telêmaco Borba County, Paraná for future management and conservation strategies. (Oliveira et al., 2010) . Amplified products were resolved in 1.2% agarose gels in TAE buffer (40mM Tris-acetate, 1mM EDTA, pH 8.0) at 120 V for 3 h and stained with ethidium bromide (Diniz et al., 2005) . Only the molecular fragments that showed strong amplification pattern were considered. Homology assessments were made across gels based on an amplified GENE Ruler DNA ladder of 100bp (Fermentas AB, Vilnius, Lithuania). Control samples containing all the reaction material, except for the template DNA was also run to ensure that no self-amplification or DNA contamination occurred.
MATERIALS AND METHODS

Statistical analysis
The mean coefficient of variation (CV) based on the assessment of the errors associated with the estimation of the genetic similarity of the 283 RAPD markers was obtained after 1000 bootstrap samples using the Dboot software,version 1.1 (Coelho, 2001) . The frequencies of the markers were used to calculate the genetic diversity within population (H S ), the total gene diversity (H T ) according to Nei (1987) using the software Popgene (Yeh et al. 2000) . Variation in RAPD patterns were verified by the analysis of molecular variance (AMOVA) and pairwise F ST using the Arlequin software, version 2.0 (Schneider et al. 2000) . Principal coordinate analysis was based on Jaccard coefficient using the software FAMD (Schlüter et. al., 2006 ). An alternative approach using the Bayesian clustering method was also applied to infer the number of possible clusters (K) that were most appropriate to interpret the data (Structure version 2.1, Pritchard et al., 2000) .
RESULTS AND DISCUSSION
To evaluate the genetic variation among the studied populations of M. aquifolium, a total of 13 primers were selected by their repeatability and the number of polymorphic loci on 90 plants evenly distributed among three different subpopulations generating a total of 283 well amplified markers. These markers were submitted to a bootstrap wich yielded a Coefficient of Variation (CV) lower than 5% (Fig. 1) . Hollingworth and Ennos (2004) suggested that low levels of F ST (< 0.07) could be obtained for natural populations when sufficient number of molecular markers was used. However, in the same natural population, high levels of F ST (> 0.15) were found when an insufficient number of markers were analyzed, creating a distortion in the F ST results. The analysis for the molecular variance (AMOVA) was highly significant and indicated that 21.77% of the genetic variation was among the populations (Table 2) corroborating the results obtained by Hamrick et al. (1992) in outcrossing woody plant species. Pairwise F ST analysis (Table  3) revealed that the most divergent populations were Mortandade and Trinita (F ST =0.2939) even though they were closer geographically (6.6 Km), demonstrating that no evident relation between geographical and genetic distances could be observed among these populations. Such results could be explained by the different pH and soil types at each population site as the climate, reproductive biology and richness of polinators were the same for all the three populations. Both, Mortandade and Vila Preta grow in argillaceous soils (pH 3.8 and 4.5, respectively) while Trinita grows in a sand soil (pH 5.0). Although a high genetic divergence among these populations were observed, no diagnostic markers were found, demonstrating that the high levels of genetic variation found in these populations are related to the distribution of the RAPD marker frequencies in each population. Bayesian analyses demonstrated that the populations of M. aquifolium were highly structured. The individuals were grouped according to their origin into three clusters (K=3) with 97% of probability. These results were confirmed by the Principal Coordinate Analysis (PCOA, Fig. 2 ) that showed the same association. In conclusion, all the three populations should be maintained as they represent a diverse source of genetic variability and could play a key role in the preservation of these species in this region. 
